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£ W^=L 71 s.71 71 ^ 71-S- tifl^ *\)o] ^1 «J-«H ^JLS ^ 

§1 t^iaoll cflolBl* Jiafl^o.^ ^Ji^ J^^-ol *E5l^ 71S. ^47^ 

-fr^fe 3* #*l*Rr 71^ tifl^ #*1 £ ZL « 0 V^ofl ^ ^ Cf . 

#t^=L 7l ^-71 71^1 TlH Ajjro} efl ^ 

^s. eim oi^j- ^ *1H 31 1 °1^M- %i-2*H ^>7l 7l7l^l 71^- 

^7)7)9] Aljrc*} ^ ol^ ^^1; ^ (b)^7l *1H eflt 

#?1 7l7l«l 71^- 2^*Rr #7jl# itft ^ JliiL ^ 

-£ 2a 
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%c^a 7]^-7|7l^ 71^. wfl^ ^ ^ n wj-^ {Apparatus for controlling 

recording speed of optical disk recording system and method thereof} 
[51^ 7J^*V -M^] 

£ l^r 7l^-/7fl^ ^-^Sl ^^£olx^-. 

£ 2a£r *fll s)^^ ^Hl^l ^£o]cf. 

S. 3a-& ^fll ^ *#£olcf. 

£ 3b£- *fll ^ ^*H^ 

£ 4b^ ^12 ^ ^13^ ^Hl^ *#£o!4. 

201 : *\1L efl'i 

202 : 71^- 4rJ£ S^-f- 

221 : ATIP -g-71 ^IJl o]j£ ^#^f 

S40CS51) : AliL *H 3]^ *]<$■ 3# ^Tfl 

S4KS52) : 71^- ^ #31 

S50 : ATIP ^-7} o]>y- o}Jf cj^l 
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<15> -M. ^ o. ^c]A a 7l^-7l 7lS] 71^- afl^ *|H ^ ZL « 0 >^ ofl 2j-*V ^O.^. S. 

-fr^l^r a oM*Kr 71^- Hfl^ ^1<H ^ ZL ^ el] ^ SM^h 

<ie> ^ 71^- wfl*||3.*1fe- CD-ROM*]- ^ CD tq^a-M- ^E^l^H -g-5j= 

3. 3^"tr DVDCDigital Versatile Disc/Digital Video Disc) 71^5)0} &t}. 

<17> ig^O] o^o} ^o} g ^ afl^ ^X|.g. c^c*] Oju>^o] %V]^=L 71 

^/*fl^ ^^H: #^^JI7>> ^tj-. 

<18> £ l£: ^tiV^<y 7l^-/7fl^ ^Solt}. 

<19> # ^^(P/U,102)^r ^Ji *lH^-(104)£q ^l^ofl ^sfl tfll- ^ofl ^-«lol 

# ^l^£i(101)^ ^131 S3] $H ¥°l7fl S>J7 ( t£^ ^iJi 7l^-^ollA^| tfU^H l-ol^ 

<20> # ^#7l^ t^fl^ # 3# ^7>S ol olo^ zj-z}- <q ^ ^#^H1^ 

^ a! 311^ ^71^1^71- RF ^ ofle] ^^-(103)3. 

<21> RF * >HiL ^-^(103)^r % ^#71^1 z]-z}-<2] # ^f^HH #^Sl^ # 

71^1^^^- Ei r-fl ol 7fl^^- RF *\iL ^1^1- ^ l^i °fl&l(FE) ^1J< , H 
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<22> ZLSlJl, RF ^IJl^ ^*fl cflolE-l FE, TE 

2f ^ ^1iL ofl&l ^IJltt ^S. ^1^^-(104)S 
<23> A^Ji ^c^-a (104)^r ^5](FE) ^1^1" *i ^H* ^ ^ ^1 

It iT^i >Hli ^§^-(105)5. #^*}JI ( ^lsKTE) a}jt S?« 

3 3tr ^ 2=3»^ ^-§-¥-(106)5. #3 $th 

<24> o] ufl, ^-^(105) ^ ^(102) ^c^^j on^ojEi 

(actuator)!- % ^^(102)^- ^f>}S. -g-*M % ^3(101)7}- ^v)} 

<25> Egj^l ^«.(106)^ # ^^(102) tfl£] <5fl^cH]olE^l- ^Al^ # 

^^(102)^1 Tfl#^l^# radial ^<L£. o}*]^- eb» 

-i- ^MW. °1 *fl, ^^^1 7l-l=-/7lH ^ ^la.(fine seek) *] °\] ±= eajsg 

<26> *V^, ^ oj^Aj^o) Al^( roug h seek)^ ^ ^efl^ a^ 

^^f(107)^r ^<H^-(104)ofl^ ^efl = (sled) *1H a] J:* ^^«lo> ^efl£L 

(108)1- ■T-S-^MI ^*fl ^ ^ s) u <Wb 33 °l^Al?Jcf. 

<27> S*V, «-(104)^ Aj. 7 ] Rp ai^s.w.e^ v)^3_S>\ -g^ 4=.^ ^ ill- ^#^> 

<x| i^s. A-j^.( 109)5. ^ii±(109)ir ^JE ^iofl rcj-e)- ^-f- s. 

^(110)# 3# ifLs (Phase Lock ed Loop ; PLL) *)H*M ^^3.(lQim s^a] 

^, i^l- £^(110)^ ^^£1(101)^ fltfl ^^€-(nl£Al) S sj^-g; 
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^JL, ^-i-^r SEi(H0)7> ^ s)^i^^r ^^3.(101)^1 ^df5}°i cjia 

(101)1- €*Hr sl*um4. 

<28> oje^ f^3fe HHEi ^El ^JE* ^o]7l ^*fl Al^Efl^g. 7fl^*H 

21 # fe^^T=f. ^^^1 4^3. JE.2H ti.^ yfl^o. 60 HHj-STfl ^ 

^>^4. °1^ ^-oi ( c]a 3 = HH#-a- ^°1^ 4^3^ ^r^^ ^-fofl 

CflolE^ 7m/^^ 0^7} ±rO\*}7\] ^Uf. 

<29> oje^ cHl&) ^ 7 )s ^2fl (WRITE FAIL)^ %r)^3.°) rej-e)- ^ , radial 

noise -f- <^ej ^M9*Kn. 

<so> ^1, ^ ^ radial noise7> lH)*Rr 7^ afl^o] j^^o]^ 7 ]ja. ^ofl 

>HiL ^tr <Hle1(FE) ^]JL, S^sg <*fl&|(TE) *1JE. ^1 °)^°] 1H9*H 

^iL(servo)7 r ^fltfls. *M **Rr *S>33?-* ^Hfl^ t-flo]^ 7l^ 

[«v^ol ol^-ji^ ^ 71 #^ Bj-^] 

^ ^1^-J17l- ^ 7l#^ sj-aflfe ^Cl>,a. 71^-71 7l# Oj-g-^ ^-u]^o]l DllolEi 
1- JlHfl^S. 7)^A]o\] ^ ^ ^^2) *S5]^# 71^- 

^Sflcq 0.^.0. Hj-x] ^- ^ oj- 71^- afl# *H ^ ^ w o V ^* ^ll^^l ^Cf. 

<32> i£rgo) S.^ ^ o}^}7] ^ ^ o] ftjiH 7l 
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3#*Rr ^J± n% o)Jfr ^ ^-71 *lH eflig ojAj-o. 

^"71 7} 7)9] 7)^ S^jwRr ZL ^^-S. 

i3 7)^7) 7)9] 7)^ Bfl^ ^SHr ^12 7l^-7l 7)9] ^d\) cfl 

ATIP &7] ^9] c]J$ a) km. 3<i^Kr ATIP ^-71 ^IJl ^#Jf ; ^ 7^1 <2l 

Ai^. ^ *)3L9] Eflt o^o. ^#^>fe *))o] ^IS. 2fl*S ol^" ^ ^"71 ^ 

71 Ajjro} <2}- Aj-7] ^flol Al^o} efliffl ojAj-^- ^-^a} ^7l 71 7)9] 7)^ 

1- S^Hfr 71 -1=- S-^i ZL ^io £ 

^3 ^ ^ 7^ ^1# ol^>7l ^-rgol 7^1^>^ #1=1 

7l#7l7lSl 71^- tifl## *lH*Rr *Hl y o V ^^ (a)^ia 71 ^-71 71^1 *\}o] 
*\3L9] ^]}^ o]^°. #7fl; ^ (b)^"7l « ol^ ^-S^H A o V 7l 

7l7]Sl 71^- 2:^Hr if-^ ZL 

^Mr^l ^9] ^ ^ 7^ ^1» ol=-^>7l ^| ^fl igr$o) *fl^Hr 
+ 3. 7)^7)7)9] 71^- Hfl^f *lH*Rr *fl2 (a)^^3 71^-71 7)9] 7 )^ ttfl^ofl 

cfltb ATIP ^71 Al^o^ olAj- ^Tfl; (b)^-7l 7l7l^l *H AlJrO} 

eflif o^l-o. t^j; ^ (c)^"7l ^71 Ajjro} o)^- o]*9]- Aj- 7 ] ^ A]Jro] 3) 

IS °1^M- ^71 7171^1 71^- 2.^Sr ZL ^ O.S 

^1§1 ^^*l-5l ^^s.ofl f5^1t -^-^^-ofl ol ^.o^ ^^Jl^cHl cfl 
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<37> £ 2a^r XI 1 2^<2} ^Aloflo] ^3Eo]t|.. 

<38> X| 1 ^(20)£r ^^5L 7l^7l7l^ XH 5)11 oltf-g- 

a^ xi<H a] j: eflt o]^- 3 #^(201) ^ XM efl'i %^^H 7l^-7l7l 

3 7]^- 2:3 *Rr 71^- ^5. 23 J i L (202)« 5.#«H ^^cf. 

<39> o] nfl A^jy. XH ^IJl o}^ ^#Jf(201)^r W>^-3]sr>7ll efl »g 7>*-E 

^(2011)4 cflii ^1^(2012)5. tM§3<H ^7] gflig oj^Kg- ^#^>X1 ^-o] ti>^^>rf. 

<40> gflig o]^- £^ 7^E«.(2011)^ X1C>1JjL(21)SJ=LEl A ^ ^o] a] J: efl^ ^ 

H*>X1 °1 nfl Al^>o]^ C-flojE^ 71^- ^ A]^ ^nl^-o] ^Aj-ojji ^ 

^Sl A]^ ZL 7l^O.S ^£ 3# zm^r *\iL XH 4!H H3L4\ 

#-fHl 4^ tf-E- #)*rXl ^l^c-ll a. ^oflA^ ti>^-3] ^711 eajsg ofle-KTE) -tls. 

3 3# 31« ^ oi^v ^ ^ # 7>*-i=SrXl <gt}. 

<4i> eb»? 0 i oflei(TE) efl^ ^-s^H ^3 St! 7>^h^ o} o. 

^ ^-^tb *1:SL XMl- o^z] aijt ^ ofl&KTE) eflt^l 71^- ^ 

sfl (WRITE FAIL)* -frSM^lfe ^4], radial noise ^ 1HM *l#S r Xl ^ 

517] xtfl^-clcf. o. s e^^i ^ Ajjrcq 3llS^ ^S^r peak-to-peak 
1.18V o]xflolrf. 
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<42> tfl^ ^^-(2012)^ ^m 7>£MJf (2011)5.^-3 ©ltf ^ 

^iL( <a^^> -*7l Al^ifl o]^- eflf ^ ^.g. rfl^ 

<43> 

TV, 

3]^ *M *l-g- ^Kr ^71 ^ Al^o>6}| Eaj ? J oflej Al^^l O]^ 

W§ 7}^o) &v)-5i ?HF^>ir ^ 1HH1 tflt!: cfl-§- p>^1 (margin) o] e)- ^ ^ ojcf. 

<44> 

tfli ^1-^(2012)^ -*o] ^cfji ^t^r^ °flsl ^117} o] 

^*>7H1 5}^, 7141=- 2:^(202)^ ^*g: 

^flS-g- 7] 4=- ^£<y 5)3 7)4=- ^£1- ^>#^-cf. Jf(21)±r 7)4f 

2:^(202)5.^ 2)^ 714=- ^iL» ^ ^ «>o> 7 )4f ^£ ^ aIJH- t^A^ ^1 

<45> 

cfl^i ^t-f-(2012)7> ^^o] ^V}J1 H^7 0 l d\]z\ Aljri=. o] 

liSLS. ^S)D^ *lH^-(21)^ ^7flSl 714=- ^£1- -fj-^Hr 7143- ^£ 

^Jit IHH^ ^fl^ 714=- -B-^lAl ?) 711 ^Cf. 

<46> Ol ufl 714=- ^S.^ S^^r ^. ti}^ ^-ol 4*5=* ^, HL^ ^Al7l^ 

^1 # sr>l4<yc-ll 714^- 4=-5.<>) «£s}-7} A^£l^ ^, Cf^-o] ^ofl^ 

tfl^ 714=- ^JE* €\-°-X\ T^o.^ %o]v\-. ^, 714=- 2^ jI^HM 7l^ 

2.^ ZL tiVcfl ^SL^IL 7}^}^, 7}^ i?HH wfSf ^-ol ji^o. 
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7)^ Jl^H 7<\^SLsL q-^(down)A] 71^ ^-foj 5Jo]cf. 

<47> £ 2b£- *H2 ^Hl^ ^£©14. 

<48> ^(22)^ *fll ^] <2J^^M) ^ ^£.3.^ 71^-71 71 

^ *|Ji *)H ^Is^l ellt °1M ^#*>^ *1j£ ^l°i -tls. efl t ^#^(201) ^ 

-fcl-M ellt o^M: 71^-7171^1 71^- 2:^^ 71^- 4=^ S^-f- 

(202)1- 5L^Kr *fll ^<*fl ATIP ^7l *\SL°] a^Jf^ ^#SKr ATIP ^7l 

aJJl o)^ ^#-^-(221)# Cl ^^><^ 

<49> ATIP ^71 AlJl oj^l- ^#^-(221)^ 7]^-7l7lSl ^*fl 7^ Bfl^ofl ^ *V A TIP ^7l 

*\3L°\ ol^l- a}*. ^ Aijro] Jr^e^ (^(unlock))* 3#*Rr ^©lt}-. ATIP 

^7l (Absolute Time In Pre-groove SYNC) ^IJ:^ 71^- EH n <H 7 >^- -a ^^-^ a] 
is 71^-^1 ^sfl ^ sHf^ ^l:£°icK ^, ©1 ^71 Aijrcq -^UockingH 

<50> ol nfl ATIP ^71 A]Jr o)^ ^#^-(221)^ «>^-^^r>7fl ^ ^ 7>^-M w. 

(2211)3}- cfl^i ^ JE-^- (2212) S. * e 33 ( ©^(unlock)) ,8" 3#*M1 

ti>^^. 

<51> <£-!=. ^ 7>^H «.(22H)^ ^Ji ^H«-(21)S.«-Ei ATIP ^7l Ajjro) ^-Efl!- 

cy^yj-o]. ^ Al^vflofl ^71 <>i^-ol 7>£j=S}7ll ^t}. o] ufl ^ 

^ Al^Vo]^ #*1 ^-^o]]^^ p^MS. cflolE^ 71^- SlPl^-ol ^> 

olZL Cfs. ^Sl Al^ Zl 7l§O.S ^£ ^Cf. 
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<52> cfl^ tilUL-f (2212)^r °m ^ ^ 7b£-S^(2211)^f-Ei ois- ^ 

^j? U A 

*M1 ^H, ^t*}^ ATIP *$7\ ^Jl^ <&±r ^AS. 

cH^- ^ 3)-g- Al^bJl ATIP ^71 ^Issl «ys.(^ee^)ol 

^3 7>^°1 ^cfZL ?I^Kr ^ ^ofl tfltb tfl-g- (margin) o] cf. £^ 
5^ p>^1 ^, ^^g- 245) ^£o]rf. 

<54> AjM. *IH ^IS. efl^ £ #^(201)^ *fll ^1 ^^H^ T3>^-7>x]s. a>#2] 

^-Tfl efl*i 7 >o.e«.(20ll)^ tfl^ #t^(2012)5. # 7 1 eflt o^V-g- 

<55> efli* 5^ 7].o.e «.(20ll)^ ^ <>|«-( 21 )s.-f-E^ *lH aij: efl*i ^ 
i£» SJ^^ *1H ^15: ell ^o] ^ *1*HJH 31 1 «^r# 

i=*}7ll £4. °1 *ll ^ *m<>m *ll 1 ^<^Mi^ v}&7}x)S. C-HolBjo) 7 )s. ^ 

£H^1 ^^M^- rf^. ZL 7l^o.S. ^£ 5ti4. ^ 

^1H -tl^ofl 4lJL^ f^f-ofl nq-e^ 44a. #)§>7ll Sjfe^l £ ^12 ft*)^ 

<*}*\S. w>^^>t11 I^J ^SI(TE) ^IJl^ efl t-g- Eflf ig/Q 5}^!- 7> 
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<56> EBfl^i ofl^(TE) ^IJl^ &2if>}°\ i\M o}^- >£^ % + ^o.e^ o}°- 

<&tt *liL ^tt 413: # S^^i <H1 &1 (TE) 41s efl^ofl 714=- ^ 

sfl (WRITE FAIL)* -B-^l^lfe- ^43, radial noise ^ ^^°] 7}# ^ 

£pl -g-^-^-^-S. ^ Aijrcq ^ efl ^ ^o^i- peak-to-peak 

1.18V °Holch 

<57> tfl^ #^(2012)^ ^ 7>^e w.(2011)S^-Ei efl*§ oj^l- ^ ^ 

^iL( <^^> ^71 Al^Vtfl oj^v efl^ ^ ^.g. 5J^( cflif 

<58> 

7}^ol &cfji ^ «v^ofl tfl^ tfl-§- p>^1 (margin) olcf. ^^<el J=§»^ 

*1H 415^ <=>}^ *m 1^3 5^ 4*1 ^, ^ 163) ^Hol4. 

<59> 

tfl^i #^(2012)^ ^*<>1 3.r\jL &^r>}# e^J ofle-i a}^} o]# 

°14M ^-^>7fl ^nf. 

<60> ^ 

71^ ^^^-(202)^ ^ %2i^ ^ ^ol °}#°]# 

^H^(21)^r 714=- ^JE 2:^(202)51^ ^ 714=- ^^.41- <^«>o}. 714=- 4^5. 

2:^ iHM^ 714=- ^514=- 714=- 3^^\t\] ^tf. 
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<61> o] nfl 71^- #5L^ 2^£r $H>H ¥ ^ , cf£ , ^ ^ >fl 7>^ 

^ ^A] 7] ^ ^-^^ 3H<}. ^, 71^- ^fSL^l 2^£r JI^H ^ 

ZL alcfl « 0 Vf 0 SE 7>^>M-, 71^ eflg^ ^-^1 JL^S 

*H ^1^- ^7V ^^1" 3)^^°) 3 71^- ^51 2^31 tflJjL^ ^-ffe 71 

^ JL4r°\}*\ 7^0.5. ^(down)Al7l^ ^-f 3Ht}. 

<62> £ 3a^r *f|l ^3 *f-£olj7 c 3b o. ^Al^o) jr. 

<63> ^1 a o >^ ^-^^3. 7l^-7]7l^ A^Ji *H<>| A]Jrcq gfl^ o^Kg- ^#§>^ # 

3l(S40) £ *lH eflig 71 ^-71 71 <2] 71^- 2:^*Kr #31 

(S4D-& 

<64> o] nfl A-l^. ^c^ A] 31 Bflig o]sfr ^# #7fl(S40)fe «>^-^s:>7fl gfl ig o] # SJ^M" 

7}^M*1-^ ^r^(S401)5+ cfl^# #t*Hr #7ll(S402)3. efllS o^Kg- ^#*>7fl 

<65> 3]^ Oj^l- §^1- 7^1^ ^7^1(S401)^ 71^7] 71^ A^ 41 3L Sflt 3 ^ 

-1- ^-2:*>^ *1H efl^o] ^ AlTitfl^] ^^v sfltffl oj^-o.^ 7>-grM 

*>7fl °1 ^ Al^>ol^ ^oflA^ v}% 7 }x}3, cflolE-l^ 71-1=- Al^> 

* ^ a m°l ##°i-n. ^ n 7l^o.s ^£ ^tf. 3lH-gr 

*)H QSlQ #^M1 #1*1-711 sl^c-ii ^ yj-^ ^oflA-is 

^oflAi^ p^7^s w>^*>7ll ^^o 1 °fl sl (TE) ^liisl eflt-g- #2:*H 31 1 
°1^- t^S «^r# 7l-^M*>7ll €^f. 
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<66> Eajsg ofle|(TE) 41 :M eflt^ ^-s^H 31 1 ^ 9<r* ^e*>^ o]°. 

^lsi(TE) ^]Jl ej^ 71^- ^ (WRITE FAIL)* -fMM^lfe €4J, radial noise ^ $\ & 
°) ^-a^o] 7 ># M^IAS J=^J *H 3# 31ia 

^ peak-to-peak 1.18V 

<67> cfl^ ^ ^-^1(S402)^ eflt ojAj- ^ cf^(S401)o!l £)sfl eflf o] 

«^ 3iU *)* ^-S^H ^"71 ±^ ^}7^Vj\ o]^- ^ t]^ 

<68> 

o}^r ellt ^-g- ^)^r ^^H^r n>^- 7 >^S. ^ ^SH) E 

71^-^1 9l°)*\ 3-^ 7>^o] o^rfji ?Hr*Rr ^ 1HH ^ cfl-§- 

(margin)^. <?} M ^}c] aijto} o^i- e ^ ^ p ^ ^ 

<69> 

#f ^](S402)^r Njt °] 3.^JL S^^ 1 ^1 *\ US.?} 

N D 

%SL£- &i£i5}7)} 7}^ ^S. ^ ^7fl(S402)^ %^}<^ 

<70> 

cfl^i ^r^l(S402)^ R o] A *Lx\ ^cfji J=<2}^ 6)]^ a]^^ 

^ ^Aflo] 71^- ^fi# -fi-*lAl7l7ll Slcf. 
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<71> ol ufl 7)^- ^5L°) $]o\)*\ ^ W}<4 , cf^, -f^o] ^ 7 ^ 

# ^ ^°J^ 7]^- ^SL^ ^3|-7l- iL^^r ^, ^ £E^r ^^)^ tflJjL£ 7} 

^- &tfl 71^- ofle^ v}^ £o) 7}^ 

*H ^ ^ -2-^7} ^§ ^^^o] d 7]^ ^£ Tj^b 71 

<72> £ 4a ^. ^2 ^S.o]x^ s. 4b-£r *fl2 ^ ^ ^ ^ ^A]^^ * 

#5L°14. 

<73> *fl 2 ^ o. ^ ^ i^o] Ojy^j « a ^^1 7l^-7l7l^ X) 

J± *1H ^IJ-^l 311 3#*Rr ^ ^IJe. eflt °1# ^^l(S5l) ^ ^) 

<H ^ISSl eflt %V2^H 7l ^-71 71^1 7]^- ^£1- 2:^Kr 71-1=- 4?5L 

^r^(S52)# i^>^r ^11 ^ ATIP ^71 Aljrc>) o]^- crjJf-i- ATIP ^ 

71 ^IJl °1>£ o^a- ^^1(S50)1- ^1*3^ ^^Cf. 

<74> ATIP ^7] A1S <>1# a}JjL CJ^( S50 )^ 71^-7171^ ^7fl 7l ^- tifl^ofl cfl ^ 

ATIP ^7l Aissl o)sfr a}jf ^, a]^^ *e ei^(<£Jt( unlock))^ ^-Tjl 

5.^1 ATIP ^7l (Absolute Time In Pre-groove SYNC) ^.SL^ 7}^ mHpjofl 7 K> ^- 

* ^ *1Jl3*1 71^-^1 ^sfl ^ ^H^Hfr ^l^olcf. ^, o] ^71 a] 51^ j^i 
( locking) o] iL^^o) 71^-^1 <£^^- ^ o^t^i ^cf. 

<75> ol nfl ATIP -^71 A]Jr ol^l- ol«. ^7^KS50)^- W>^^>711 °J^- ^"^ 

7>^Esf^ #7jl(S501)^ ^ w]M ^7ll(S502)S ^£1<H 'kM IMel^^s 
(unlock))^- %%is}7W w>^*]*>i=h 
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<76> o]S. ^ ^ ^o.e cJ^(S501)^ 7}^7)7}Q\ ATIP ^7) Aljrcq ^Bfll- %^f>\ 

<^ i^j *l?Hfl°fl #3L*\ 9m°] ^S^cf. oj nfl ^ a^Vo]^ 

*1*M: ^ 7)^0.5. ^3E ^Cf. 

<77> cfl^ tilJH ^-7jl(S502)^ TQr*8 S^r ?>£S ^Tfl (S501H1 aV#^ oj-l=- t 

^5 ^ ^71 ^ *l?Hfl ^s. ^ ^_g_ tfl^ 
1- wlmtH}. 

<78> 

TJ 

9m *)-g- S*r( ^)*r ^ ^'SH ATIP &7) ai^o} ^^(^Ssi^)ol 

7>¥^°1 2Hr*|-fe *M°11 tfl^ cfl-g- p>^1 (margin) ^14. ^ ^ v 

<79> LT r/ 

tflifc. Hi iil #?!KS502)^r *o] " A M.V)- ELX^-JL &^z>}^ ATIP &7) o]^ 
°1 9l^r ^-^>7fl £H , Ur o] Uji lLt\ ^-cfji ATIP ^71 -tm^f- o] 

<80> a^ *1H 4lJ[. 511 « °1^ 3# #3l(S51)*r *fll «o V ^ ^4 *}&7}x]3. w>^*V 

7]} 5111 o]^- ^ 7>£-E cj-^)(S511)5f Cfl^l #t #7fl(S512)5L ^E)<H 5)1 ifi ol 

<81> efl^ 5}^ 7>^E \£7ll(S511)^7 7l^-7l7l^l ^o] X\SL efl 1 ^JfiM- #2: 

ar><^ A}jr e1 ]^ol ^3 ^tH^ 3flig ^3tb «^r# 7}£-H<sMl € 

cf. ol o(l ^ ^l^m $H*1 D}|t7}7|S cflolElSl 71^- AlTi 
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^ * A o Vo lJi <W ^Sl *1*M- ^ 7l§o.s ^£ JfltJ-. ^ 

*j|<H -ai^ f^Ml cf^ ^ ^sr>7ll sq^tfl -S. ^^olH 

£ w>^^>7ll °11 e-i (TE) ^1^^ efl^ 3^ 

<82> i^J ^ei(TE) ^liL<q eflt^- efl^f ^ o}-°- 

^ SHH *lJ£ ^ ^]Jl ^ S®}^ 1 <Hl &| (TE) ^13: efl^^l 7]^- ^ 

sfl (WRITE FAIL)* -frl^l?]^ radial noise -f- ^o] ^l^>7fl 

nfl^-olcf. o.^. ^ ^a o v efl^o) peak-to-peak 

1.18V °]MHtf. 

<83> cfli ^ ^-7jl(S512)^ 31*1 oj^i- 3}- ^-7jl(S511)^l eflt oj 

TV" 

# ^ *<mc *)# ^7} ±^ o]>a- ^lt 

«^( ^)^ ^« ®%®t±. 
<84> A/" 

eflt ^ ^-g- ?!^( x Kr ^ *m<^Hl Ais^l <>1# 31*1 

7HM3°1 Sl^aL ^ t^ofl cfltb ^fl-§- ^ (margin) ojrf. ^^o] J= a^J 



<85> 



tfli ^ ^^(S512)^A^ ^*o] N A]±t). HBfl^l oflEi A] ^ 
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<86> 

71-1=- #51 t&7\] (S52)^ Ur 9\ R ^r %2if>\d\ U ^ R 6\) a^J^ 

AflS-g: 71^- #51*1 #51-I- *V#*M ^*fl^ 71^- #51-1- S^^cf. 

*<>1 s.=- ^ 71^- #515. 31 # 71^-^1 ^l^^cf. 

<87> ol ufl 71-S- #51 S^^r ^<>1 #511- <g , t}£ -fi-*l£| 

7>^1 ^ e>q-o]cll 71^- #5121 &f%7} SL^S\±r #, <3 31^r 4£<y ^-Mfe tfl^- 

£ 71^ #51* cf^Al^lfe 3^ ^olcf. #, 71^- #51 Si S^^r al4HM ^#AS 
Hi^r ZL tiVcfl ^^o.S.51 7>^^M-, 7l# 6fle^ oi^-tb W>2f £o] Jl#o_^ 7l 

« *H <2]£ f- o.^-7> V\ 7)^ #51 2:^21 cfl-^o} ^ o_ 

^ 71^- #511- JL#<HlAi 7-1 #0.5. 4^- (down) Al 7m ^"f <H SH*}. 
<88> £ ^ ^E^ # 9l±r 71^-nll^oll ^^E^7> £)^§; # 9l$= S£L5 

^ ^*Rr 3*1 7>^>cf. ^= E -l7> ^-gr # 71^-nfl^l^ =g JffE-J 

# ^}o]B\7\ 7-1^-51^ 51^ 7l^-^l« i^Cf. 

<89> ^^7} £j-g- # 71^-nfl^^ ofl S ^- ROM, RAM, CD-ROM, 7>7l BlM^ 

t^£L, ^)o)B] 7^V^1 ^o] o i C L ^ > Hl^t 7 fleH S-Ol o}E)^.g- ^ 

^3)5. ^^Sl^ 3 51 i^tf. 31 ^^7> # £1^ 7l#np^ LflE 

3^ Xl^ofl ^-^VE)^ W-AVaj-Al o.^ ^^E^7> ^ -§; # flfe S517> 

<90> ol^^l Mj^oll tfl*><^ ZL W>#^^; f^AS #^^.^4. ^ 

9J^m-^i ^ ^^<hi^i ^Efls # ^^--a- °}*m # ^°14. 
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<91> =L2\B.3. 7flA]^ ^AloflS-O. #Q 0 ) o}^?} Aj^^o} #$6\)*\ JL^S\o] 

°> ^3 ^i#*r ^^H^H 14^14 ^£c] ZLSf 

^ *fl*fl 5^ £€- Ar°l^ $2.3. sfl^£]cHo> ^- ^olnf. 

<92> M. ^.g. ^A)^ ^ ol^o] olcf. 

<93> 7]^- ^sfl(WRITE FAIL)# -frlH^ ^ , radial noise ^ 

ol] 7l^-7l7l^ ^ Aj-Efl^ ^5}-Oll cfl«flAi£ 7]^- 0>^Aj,g- o.^ a] 2] ^ & 

^ 91°-^ ol-grZl 7}^ Bfol^ofl 7H 1 - €• ^ ^]JL<?1 ATIP Aj^oj 
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S^Jf» 5£f-f-^- f^AS *m 7l^-7l7l^ 71-S- tifl^ ^1. 

2] 

*)1 1 W 9X°\*\, AiJi *)H Ajjr Silt ojAj- ^#^L^ 

Aj-7l Aljr efl^o] ^ AlTitfl^fl ^Aj- 3^3. 7>^-M 

*Hr « 5- 7|-^E«.; *J 

A o V 7l ^71 ^ Al^Ufl ol^- ^AJ ^-g- %^£i\ cfl^# #t*Kf cfl | 

7}^ tifl^ *)H 
i^^r 3] 

ofls] Al^oj o. s^o S ^ #t]^£L 71^-71 71 ^ 71^- tifl^ ^ . 

4] 

%Tj^3. 7}^7] 7\S\ tifl^l tfl^ ATIP ^7l AJ^SI ojAj- a} JjL-g. ^^Rr 

ATIP -§-71 ajjt <>]<$■ 
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#7l 7}7)9\ X|<H X\3L°) efl o^o. 3#*Kf *\]o] A]Jr efl ig oj^ 

#71 oj^l- c*)J=LS>). ^-71 XH Aljro} ^ oj^-o. #3^0} ^-71 7]7l 

^71^- S^SRr 71^ ^£ i^f"* ^<L3. 0>}^ %t)+EL 7)^7} 

7]$ 7]^ Hfl^r XH #*1. 
[^T 1 * 5] 

XI 4 5U<X*1, #71 ATIP ^71 All °1# 

#71 ^71 Ais^l *l?Hfl^ ^(unlock) «M3 3*r* ^M^m 9m 

3^ 7>^M Jf; £ 

#71 ^-71 ^ AlTilfl <£4ff. ^ *)-g- Cfl^l- WlJH^ tfl^ til 

lf5}o] AV 7l ^7] o^o. ^ ^^3. 71^-71 71^1 

7l^t Wfl^ XH #*|. 
6] 

XI 4 &H*i, #7l XH aij: gflig ^^w-^ 

#71 XH All efl to] ^ X^^l 3# 311 °)#SL2. 7>^M 
*}*r efl^ °1# 5^= 71-^ ^ 

#71 5^ Aj-71 ^ aItVuH o)^ ^ ^.g. ^.g. ^-ig^ cfl 

^ ^:^^» i^*H #71 efl'g olAj-o. s.^io S ^ #1^3 71^-71 7]<2l 

714=- tifl^ XH #*1. 
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7] 

<^ ^3 *>fe 71^-71 7] 2) 7}^ tifl^ . 

[^T 1 * 8] 

(a)#^i3. 71^-7171^ A-liL *D<H AiJisl eflifi oi^-g- #31; ^ 

3l« 3L^g-§r ^HJilS. *}^r #t^£L 71^71 7)o] 7)^r wfl^ ^ . 

[^t 1 * 91 

^ 8 %7] (a)^Til^ 

(al) ^-71 *IH ^Is efl'gol ^ Al^vflofl t§^v efl^ 01^0.3. $j^.g. 9 \ 

(a2)#7l >^7l ^ efl^ ^ ^-g- 5^31 cfl^«- ^t^Hf- 

«fl^T *1H 

10] 

M«j*8 oflfi] f^AS <5Rr fc]i3 71^-71 71^1 71^- tifl# *1H 
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11] 

(a) ^ia 7}^7) 7)9] 7}^ yfl^ofl cfl^ ATIP ^7] ^ISL^l 3#*Kr 

#31; 

(b) #7] 7)7)9] X\iL *13lS] ell ol^-i: 3#*Rr #31 ; g 

(c) ^7l -^71 ol^V o}Jf a}- # 7 | *]H o]AKg. ^j-^H ^-7] 7] 
71^1 71^- ^JE-fr 2:^*Rr #7flS ^^SLS. %t]^EL 71^-7)7)^ 7l ^ 

*m *H U^. 

[^T 1 * 12] 

*D 11 * 0 H1 ^<H^i, ^-71 (a)^r^l^ 

(al) ^71 ^7) *\$l°] ±^ ^tH^o] ^(unlock) ^ 53^-1- 7}£S*Kr ^7)1; 

(a2)^"7l ^9} ^-7) ^ A]7Hfl <J]S. ^ *)-g- ^^B) cfl^l- ti)iH<5Rr #31 
«- ^-71 -§-71 A1JLS) o)^V o^«-^. £^0 S ^ fcli 5 7)^-71 7l 

^ 7l^ Hfl^ *1H 
13] 

*)1 11 %H1 5^1, #7l (b)#3lT7 

(bl) ^"71 US. 511 ^^l ^ *l*Hfl°fl 3# VIM ^l^S f^tt 5^T« 7> 

£i= *Kr #31 ; ^ 
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(b2)^7l s&7] ±$ Al^lvfl o]^- efl ^ ^.g. ^<2}-o) cfl^ #tT5Kr 

14] 

Esfl^l oflel *}^r 71^-71 7)9] 7}^ Hfl^ ^ o] . 

15] 

*H 8 SL^ *fl 11 ^ ^ ^ %Vo] 7 js. ti fl^ ^)o] « c >rt^- sg^MH 
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